Studies on N-nitroso bile acid amides in relation to their possible role in gastrointestinal cancer.
Cancers of the gastrointestinal tract account for a large proportion of neoplastic diseases which afflict humans. The etiology of gastrointestinal cancer has been attributed in part to exogenous carcinogens, such as food substances and environmental pollutants. Recent hypotheses suggest that carcinogens may arise endogenously. Evidence suggests that some bile acids and their isomeric metabolites may be involved in the pathogenesis of colon cancer. However, the mechanisms responsible for their cancer-promoting effect is not clear. We and others propose that one mechanism for the mitogenic effects of bile acids may be N-nitrosation of their glycine and taurine amides; human gastric aspirates do contain small quantities of N-nitroso compounds of other substrates. Many foods contain nitrites and nitrates, which can react with bile acid amides to form N-nitroso derivatives. Our recent studies demonstrated the potential for N-nitroso conjugate formation from ursodeoxycholic acid, a 7 beta-epimer of chenodeoxycholic acid used as a drug Actigall to dissolve gallstones. The N-nitroso derivative of this compound, a direct-acting carcinogen, has a long half-life and, once nitrosated is stable enough to survive passage through the gastrointestinal tract. We describe the synthesis of N-nitrosated derivatives of various bile acid conjugates and mechanisms of decomposition of (Z)- and (E)-bile acid diazoates. Studies of the effects of enzymes such as cholylglycine hydrolase on the N-nitroso bile acid conjugates and their reaction with DNA are also described. These studies may have important implications in the interplay of diet with endogenous substrates in the etiology of cancers of the stomach, liver, and colon.